Although more than 1500 mutations have been identified in the cystic fibrosis transmembrane conductance regulator (CFTR) gene, the F508del allele 1 accounts for about 70% of cystic fibrosis (CF) chromosomes in known patients and accounts for the relatively high incidence of the disease. 2, 3, 8 To address the gap in knowledge regarding potential selective heterozygote advantages proposed 7 to explain the prevalence of F508del-CF, we have initiated an interdisciplinary paleoepidemiology investigation focused on the hypothesis that exposures during the post-Neolithic population expansions/migrations 10 Processing and analysis of ancient DNA was organized to address recommendations for ensuring authenticity. 7, 12 In planning this investigation, we decided that top priority should be given to avoiding contamination with modern DNA. Thus, it was concluded that molar teeth would be preferable to bones because of their protective encasement and the potential for multiple specimens. The key strategy, however, was to perform replicate analyses with independent technicians in two separate buildings employing rooms that had never been used for any CFTR research. Multiple negative controls were also introduced at each step of the procedure, as described by Bramanti et al. 13 Only two teeth were processed per week, in order to avoid any cross contamination. After experiencing failure to recover DNA from partially degraded or softened teeth, namely 7 molars from the Mannersdorf/Leitha, collection (Table 1) , we used only intact teeth from the Pöttsching (N=10) and Franzhausen cemeteries (N=29). DNA analyses were performed by combining PCR amplication of exon 10 of the CFTR gene, which contains F508del, with concomitant amplification of short tandem repeat (STR) loci. 14 This permitted detection of any laboratory-related contamination with modern DNA, as well as sex determination by assessing Amelogenin polymorphism. 15 The F508del allele was identified by its characteristic 3 base pair (bp) deletion compared to the wild type locus ( Figure 1 ) and confirmatory sequencing.
As shown in Table 1 Demonstrating F508del in these specimens indicates that CF was present in Iron Age
European populations and that the mutation is at least 2300 years old. The age of the principal CF mutation has been matter of debate and uncertainty. Although Morral et al 16 4, 8, 18 aligned with Celtic migrations. 8, 10 The methods that we have established, particularly the use of molar teeth processed to avoid modern DNA contamination, will facilitate such an investigation.
Methods
For ancient DNA analyses in two separated laboratories, we first cleaned selected molar teeth with milliQ water and a scrapper, chemical decontamination was accomplished with one hour incubation of a cleaning solution (1%SDS, 25mM NaEDTA, 20µg.ml -1 proteinase K) and periodical wortexing. The solution was then removed, several rinsings with milliQ water were performed, and the teeth were air-dried during one night. The teeth were then crushed in a mineralogic mill to obtain a thin powder which was separated in three aliquots. Two of them were subjected to immediate analysis and the last one was stored at -20°C. A decalcification solution (EDTA 0.5M + 20µg.ml -1 proteinase K) was added to the powder and incubated overnight at 37°C with agitation before decantation by centrifugation. One ml of the supernatant was introduced in the DNA extraction column (Qiamp UltraVirus kit -Qiagen) which was processed according to the manufacturer.
We quantified the concentration of the extracted DNA (quantifiler kitAppliedbiosytems, Foster City CA) in order to normalize the amount of DNA introduced in the PCR (about 1ng). We decided to combine the PCR amplification of the CF gene exon 10 
